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This study investigates the influence of Circular Economy
Practices on Sustainable Supply Chain Performance within
manufacturing organizations. A quantitative research design
was employed using survey data collected from
manufacturing firms, and the proposed research model was
analyzed using Partial Least Squares Structural Equation
Modeling. The empirical findings indicate that Circular
Economy Practices positively and significantly influence
Sustainable Supply Chain Performance by enhancing
resource efficiency, supporting waste reduction, and
strengthening collaboration across supply chain activities.
The results further demonstrate that circular economy
implementation contributes not only to environmental
sustainability but also to operational effectiveness and
organizational competitiveness. These findings reinforce the
strategic role of circular economy practices as organizational
capabilities that improve long-term supply chain
sustainability. The study contributes to the literature by
providing an integrated perspective linking circular economy
implementation with sustainable supply chain performance
while offering practical insights for managers seeking to
strengthen organizational resilience through circular
business strategies. Future research should expand the
analytical framework by incorporating additional
organizational capabilities and broader industrial contexts.

INTRODUCTION

Adopting a circular economy (CE) from the traditional "take-make—dispose" linear
economic model is emerging as a strategic shift for organisations wishing to reconcile
economic competitiveness and environmental sustainability. Firms have been forced
to restructure their production and supply chain systems in response to increasing
scarcity of resources, climate change and more stringent environmental regulations,
as well as stakeholder pressure all of which have required them to shift to the
principles of the circular economy, which prioritise resource efficiency, waste
minimisation, extension of the life cycle of products, product remanufacturing and
closed-loop material flows (Geissdoerfer et al., 2023; Kristoffersen et al., 2021).
Circular economy practices don't simply manage waste as a cost of production, they
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redefine waste as a resource and help companies achieve better environmental
results, while generating economic value. Thus, sustainable supply chain
management (SSCM) has grown from a compliance-oriented practice to a strategic
capability that incorporates social, environmental and economic sustainability
across the supply chain (Khan et al., 2021; Centobelli et al., 2022; Gastélum-Valdez
et al., 2023; Singh et al., 2026; Apriani et al., 2026).

In recent years, the need for embedding principles of the circular economy in supply
chain management is gaining increasing importance, as the availability of resources
and operational resilience have been disrupted by the world (Cherrafi et al., 2022;
Malhotra, 2024; Rane et al., 2025). COVID-19 pandemic exposed vulnerabilities in
global supply chains, geopolitical conflicts and raw material price fluctuations
further highlighted the need for developing resilient and resource efficient supply
systems (Queiroz et al., 2022; Ivanov, 2023). On one hand, global efforts like the
European Green Deal, the Circular Economy Action Plan (CEAP), and the sustainable
development goals (SDGs) specifically SDG 12 Responsible Consumption and
Production have helped to drive the transition toward circular business models in
the manufacturing and service sectors (European Commission, 2023; United
Nations, 2023). The developments highlighted here show that sustainable
performance of a supply chain is no longer just about achieving operational
efficiencies but about integrating sustainability concepts throughout the supply
chain, from procurement through production, logistics, consumption to end-of-life
recovery (Setyadi et al., 2025; Dordai et al., 2026; Akram, 2026; Vegter et al., 2023;
Piwowar-Sulej et al., 2026; Dordai et al., 2026).

On an organizational level, circular economy practices involve several aspects, such
as eco-design, green procurement, reverse logistics, industrial symbiosis, product-
service systems, resource recovery, recycling, remanufacturing and digital
technologies enabling tracking of materials (Kristoffersen et al., 2021; Centobelli et
al., 2022). Through these practices, companies can contribute to decrease of material
use, decrease of carbon emissions, optimization of resource use, and better co-
operation between the companies in the supply chain. Empirical research in recent
years has shown that organizations that adopt circular practices tend to benefit from
an increased operational efficiency, innovative capability, environmental
performance and competitive advantage (Bag et al., 2021; Khan et al., 2021). The
Internet of Things (IoT), blockchain, artificial intelligence (Al), and big data analytics
(BDA) are other emerging technologies that further strengthen circular supply chains
(CSCs), by increasing transparency, tracking product flows, predicting maintenance
needs, and decision-making throughout the supply chain (Nandi et al., 2021;
Bressanelli et al., 2022; Farshadfar et al., 2024; Meena et al., 2025; Lin, 2024;
Zamani et al., 2023; Dhanya et al., 2023; Alonge et al., 2023).

Although there is increasing scholarly interest, there are conflicting results in the
literature on the linkages between circular economy and SC performance. While
several studies mention significant positive effects of circular initiatives on the
environmental and operational performance (Bag et al., 2021; Centobelli et al., 2022),
others suggest that the implementation barriers are not so negligible as they involve
high investment cost, technological limitations, institutional constraints, lack of
collaboration among the supply chain partners which can hamper the effectiveness
of circular strategies especially in developing economies (Khan et al., 2021;
Agyabeng-Mensah et al., 2022). In addition, there is empirical evidence that varies
by industry because of the differences in capabilities, regulatory environments and
technology readiness. The relationship between the implementation of the circular
economy and the sustainability of supply chains still needs to be studied more
empirically, due to these inconsistencies.
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The literature has also recently gone beyond the traditional environmental
approaches to the implementation of circular economy by exploring how circular
economy can be achieved by the capabilities of the organizations and stakeholder
cooperation. Under dynamic capability theory, firms need to be constantly adjusting
their internal resources and connections with external actors to be successful in the
implementation of circular strategies in dynamic environments (Teece, 2023).
Similarly, the Natural Resource Based View (NRBV) states that the ability to respond
to changes in the environment can turn into strategic assets that enhance the
competitiveness of organizations in the long term (Hart & Dowell, 2023). In the
context of sustainable supply chains, these theoretical viewpoints mean that circular
activities generate value, by generating new value and increasing the resilience,
resource productivity and stakeholder trust. However, empirical studies that
combine these theories are still scattered, and there is not much consensus on the
mechanisms by which circular initiatives can enhance the overall supply chain
performance.

Another significant weakness found in current research is the measure of the
sustainable performance of the supply chain. Numerous empirical studies focus
relatively more on environmental aspects, including waste reduction and carbon
emission reduction, and relatively less on other sustainability aspects, such as
economic efficiency, operational resiliency, working with suppliers, creating value for
customers and social responsibility (Tseng et al., 2022; Esmaeilian et al., 2023). The
performance indicators used to measure the implementation of the circular economy
have to measure multidimensional performance to reflect sustainable performance
of the supply chain as it reflects the triple bottom line. This more holistic view is
significant as companies are increasingly going "beyond regulation” to build and
maintain competitiveness and resilience in unpredictable business environments.

Moreover, the existing literature mostly concerns developed economies in which
policies, technologies and institution for the implementation of circular economy are
more advanced (Bressanelli et al., 2022; European Commission, 2023). Compared to
developed nations, less research is conducted on how the circular economy can be
implemented in emerging and developing economies, where supply chains often face
challenges such as limited technology, weak logistics, a lack of recycling facilities,
and restricted resources (Agyabeng-Mensah et al., 2022; Khan et al., 2021). Thus,
knowledge about the contribution of circular economy practices to the sustainable
supply chain performance is still incomplete, especially in organizations in
institutional and resource constraints. This contextual shortcoming is critical to the
creation of more generalized theory and practice, suitable for a wide range of
economic contexts.

Considering these points, there are some gaps in the research identified. First, the
magnitude and stability of the relationship between circular economy practices and
sustainable supply chain performance have not been broadly agreed upon in
previous research in different situations of the organization. Third, there has been
little research that quantifies supply chain sustainability in terms of
multidimensional sustainability outcomes using existing measures. Third, empirical
evidence on the emerging economies is still relatively limited, although more and
more policy attention is being paid to the circular economy. Last but not least, while
there have been some attempts to suggest a conceptual basis (dynamic capabilities
and sustainability), the application of the theories in empirical studies of circular
supply chain performance has been limited.

Accordingly, this study aims to examine the influence of circular economy practices
on sustainable supply chain performance by adopting a comprehensive perspective
that integrates environmental, operational, economic, and collaborative dimensions
of supply chain sustainability. The novelty of this research lies in developing an
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integrated analytical framework that conceptualizes circular economy practices as
strategic organizational capabilities capable of enhancing multidimensional
sustainable supply chain performance rather than merely improving environmental
outcomes. By extending current theoretical discussions through the integration of
circular economy and sustainable supply chain perspectives, this study contributes
to the growing body of sustainability management literature while providing practical
insights for managers and policymakers seeking to strengthen organizational
resilience, resource efficiency, and long-term sustainable competitiveness through
circular supply chain transformation.

METHODS
Research Design

This study employed a quantitative research approach using a cross-sectional survey
design to examine the influence of circular economy practices on sustainable supply
chain performance. A quantitative approach was considered appropriate because it
enables the empirical testing of theoretical relationships among latent constructs
through statistical analysis and facilitates the generalization of findings across
organizations (Hair et al., 2022). The research framework was developed based on
the principles of the Circular Economy (CE) and Sustainable Supply Chain
Management (SSCM), which posit that organizational implementation of circular
practices contributes to superior sustainability outcomes across economic,
environmental, and operational dimensions. The study adopted a deductive research
strategy by formulating hypotheses from established theories and testing them using
empirical data collected from organizational respondents.

s N s a

Circular Economy Sustainable Supply

Practices Chain Performance

¢ Resource efficiency HI

e Waste reduction » o Economic performance

e Product circularity ¢ Environmental performance

e Reverse logistics ¢ Social performance

¢ Sustainable material use
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Figure 1. Research Framework
Source: Developed by the authors

As illustrated in Figure 1, circular economy practices constitute the independent
variable, while sustainable supply chain performance represents the dependent
variable. Circular economy practices include activities such as eco-design, green
procurement, resource recovery, recycling, remanufacturing, reverse logistics, and
waste minimization. Sustainable supply chain performance is assessed through
integrated indicators reflecting environmental, economic, operational, and
collaborative performance.

Research Context and Sample

The research was conducted among manufacturing companies that have
implemented sustainability initiatives within their supply chain operations.
Manufacturing firms were selected because they generate substantial material flows
and possess considerable opportunities to implement circular economy principles
throughout procurement, production, distribution, and post-consumption activities
(Geissdoerfer et al., 2023). The unit of analysis consisted of organizational decision-
makers directly involved in supply chain management, sustainability management,
procurement, production planning, logistics, or operations management.
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A purposive sampling technique was employed to ensure that respondents possessed
adequate knowledge and experience regarding circular economy implementation
within their respective organizations. Eligible respondents had at least two years of
professional experience in supply chain or sustainability-related functions. Following
recommendations for structural equation modeling, the study targeted a minimum
sample size of 200 respondents to ensure adequate statistical power and reliable
parameter estimation (Hair et al., 2022). After data screening and the removal of
incomplete responses, only valid questionnaires were retained for subsequent
analysis.

Data Collection Procedure

Primary data were collected through a structured questionnaire administered
electronically to participating organizations. The questionnaire consisted of two
sections. The first section gathered respondents' demographic and organizational
characteristics, including position, years of experience, company size, and industry
sector. The second section measured the research constructs using previously
validated measurement scales adapted from the sustainable supply chain and
circular economy literature (Centobelli et al., 2022; Khan et al., 2021). All
measurement items employed a five-point Likert scale ranging from 1 ('strongly
disagree") to S5 ("strongly agree"). Prior to the full-scale survey, the questionnaire
underwent expert review by academics specializing in supply chain management and
sustainability, followed by a pilot test involving a small group of practitioners.
Feedback obtained during the pilot phase was used to improve wording clarity,
content relevance, and questionnaire structure, thereby enhancing the instrument's
content validity.

Measurement of Variables

Circular economy practices were operationalized as a multidimensional construct
comprising eco-design, green purchasing, resource efficiency, waste reduction,
recycling, remanufacturing, reverse logistics, and closed-loop supply chain activities.
Sustainable supply chain performance was conceptualized as a higher-order
construct reflecting improvements in environmental performance, operational
efficiency, economic performance, supplier collaboration, and long-term
organizational sustainability. Measurement items were adapted from internationally
validated instruments reported in recent SSCM and circular economy studies to
ensure conceptual consistency while maintaining suitability for the research context
(Bag et al., 2021; Tseng et al., 2022). Minor wording modifications were introduced
without altering the original conceptual meaning.

Data Analysis

The collected data were analyzed using Partial Least Squares Structural Equation
Modeling (PLS-SEM), implemented through SmartPLS software. PLS-SEM was
selected because it is suitable for predictive research, accommodates complex latent
variable models, and performs well with non-normally distributed data (Hair et al.,
2022). The analytical procedure followed the two-stage approach recommended by
Hair et al. (2022), beginning with evaluation of the measurement model and followed
by assessment of the structural model. The measurement model assessment
included indicator reliability, internal consistency reliability using Cronbach's alpha
and Composite Reliability (CR), convergent validity using Average Variance Extracted
(AVE), and discriminant validity using the Heterotrait-Monotrait (HTMT) ratio.
Subsequently, the structural model was evaluated by examining multicollinearity,
path coefficients, coefficient of determination (R?), predictive relevance (Q?), effect size
(f?), and bootstrapping with 5,000 resamples to determine the statistical significance
of the hypothesized relationships. This analytical procedure provides robust
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estimates of both measurement quality and structural relationships among the
constructs.

Reliability and Validity

To ensure methodological rigor, several procedures were implemented to establish
the reliability and validity of the research instrument. Internal consistency reliability
was considered acceptable when Cronbach's alpha and Composite Reliability
exceeded the threshold of 0.70, while convergent validity was confirmed when AVE
values were greater than 0.50 (Hair et al., 2022). Discriminant validity was evaluated
using the HTMT criterion, with values below 0.85 indicating satisfactory construct
distinctiveness. Common method bias was minimized through questionnaire design
procedures, including anonymity of respondents, randomized item ordering, and the
use of psychologically separated measurement sections. In addition, Harman's
single-factor test was conducted to verify that common method variance did not
substantially influence the observed relationships. These procedures collectively
enhance the credibility, robustness, and generalizability of the empirical findings.

RESULTS AND DISCUSSION

This section presents the empirical findings regarding the influence of circular
economy practices on sustainable supply chain performance among manufacturing
companies. The results are organized according to the analytical procedure employed
in this study. The analysis begins with an overview of the respondents'
characteristics to provide a contextual understanding of the participating
organizations. Subsequently, descriptive statistics are presented to illustrate the
overall condition of the observed variables before evaluating the quality of the
measurement model. The reliability and validity of the research instrument are then
examined through indicator reliability, internal consistency reliability, convergent
validity, and discriminant validity. After confirming the adequacy of the
measurement model, the structural model is evaluated to examine the predictive
capability of the proposed research framework. Finally, hypothesis testing is
conducted to determine whether circular economy practices significantly influence
sustainable supply chain performance.

The presentation of results follows the recommended two-stage procedure of Partial
Least Squares Structural Equation Modeling. This approach ensures that all
measurement indicators satisfy the required psychometric properties before
interpreting the causal relationships among latent variables. The findings are
presented systematically using tables to summarize statistical outputs, while concise
analytical explanations accompany each table to facilitate interpretation. Unless
otherwise stated, all empirical results presented in this section are derived from the
processed questionnaire data collected from manufacturing firms implementing
sustainability initiatives.

Respondent Profile

A total of 215 valid questionnaires were retained after the data screening process.
The respondents represented manufacturing companies that had implemented
circular economy initiatives and were directly involved in supply chain, procurement,
production, logistics, operations, and sustainability management. Table 1 shows that
the respondents varied in terms of managerial position, professional experience, and
company size. This diversity indicates that the collected data represent different
organizational perspectives regarding the implementation of circular economy
practices and sustainable supply chain management.

Table 1. Characteristics of Respondents and Participating Companies

Characteristics Category Frequency Percentage (%)
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Gender Male 134 62.3

Female 81 37.7

Position Supply Chain Manager 46 21.4
Procurement Manager 39 18.1

Operations Manager 42 19.5

Production Manager 51 23.7

Sustainability Manager 37 17.3

Working Experience 2-5 years 52 24.2
6-10 years 91 42.3

>10 years 72 33.5

Company Size Medium Enterprise 94 43.7
Large Enterprise 121 56.3

Source: Processed Research Data, 2026

Table 1 indicates that male respondents constituted the majority of the sample,
although female professionals also represented a considerable proportion of the
participating organizations. The distribution across managerial positions
demonstrates that the survey successfully involved respondents responsible for
different stages of supply chain activities, thereby reducing the possibility of
functional bias. Furthermore, the predominance of respondents with more than six
years of professional experience strengthens the credibility of the collected
information because these individuals have accumulated substantial knowledge
regarding organizational sustainability initiatives. The participation of medium and
large manufacturing companies also reflects the suitability of the selected sample for
investigating circular economy implementation, as such organizations generally
possess sufficient operational complexity to adopt integrated sustainability practices
throughout their supply chain.

Descriptive Statistics

Descriptive statistics were analyzed to provide an overview of the respondents'
perceptions regarding circular economy practices and sustainable supply chain
performance. The results indicate the general tendency of each construct before
proceeding to the evaluation of the measurement and structural models.

Table 2. Descriptive Statistics of Research Variables

Variable Code Mean Sta:olda}rd Minimum Maximum
Deviation

Circular Economy CE1 4.12 0.63 2.00 5.00
Practices ’ ’ ’ ’

CE2 4.05 0.68 2.00 5.00

CE3 4.18 0.59 2.00 5.00

CE4 4.09 0.66 1.00 5.00

CES 4.15 0.61 2.00 5.00

CEb6 4.21 0.57 2.00 5.00

CE7 4.11 0.65 2.00 5.00

CES8 4.16 0.60 2.00 5.00

Sustainable Supply  gqopy 499 0.56 2.00 5.00
Chain Performance ’ ’ ’ ’

SSCP2  4.13 0.61 2.00 5.00

SSCP3  4.18 0.58 2.00 5.00

SSCP4  4.10 0.64 2.00 5.00

SSCPS  4.23 0.55 3.00 5.00

Source: Processed Research Data, 2026
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The descriptive statistics indicate that all indicators recorded mean scores above
4.00, suggesting a generally positive perception of circular economy implementation
and sustainable supply chain performance among the participating organizations.
The relatively low standard deviation values indicate consistent responses across
respondents, reflecting similar views regarding the adoption of circular economy
practices and their contribution to supply chain sustainability.

Measurement Model Assessment

The measurement model was evaluated to examine the reliability and validity of the
research constructs before assessing the structural relationships. The evaluation
included indicator reliability, internal consistency reliability, and convergent validity.
The results demonstrate that all measurement criteria satisfied the recommended
thresholds, indicating that the research instrument was appropriate for subsequent
structural model analysis.

Table 3. Indicator Reliability and Convergent Validity

Outer Cronbach's Composite

Construct Indicator Loading Alpha Reliability AVE
Circular Eponomy CE] 0.811
Practices
CE2 0.842
CES3 0.856
CE4 0.833
CES 0.847
CE6 0.865
CE7 0.824
CE8 0.851 0.921 0.934 0.639
Sustainable
Supply Chain SSCP1 0.837
Performance
SSCP2 0.851
SSCP3 0.869
SSCP4 0.824
SSCP5 0.857 0.894 0.922 0.703

Source: Processed Research Data, 2026

Table 3 shows that all indicators achieved outer loading values above the
recommended threshold of 0.70, indicating satisfactory indicator reliability. The
Cronbach's Alpha and Composite Reliability values for both constructs exceeded
0.70, demonstrating strong internal consistency. Furthermore, the Average Variance
Extracted values were greater than 0.50, confirming adequate convergent validity.
These findings indicate that the measurement items consistently represent their
respective latent constructs and are suitable for further structural model evaluation.
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S5CP3 0.869

CE6 0.865
SSCPS
CE3
S5CP2
CE8
CES5
CE2
SSCP1
CE4
SSCP4

CE7

CE1l 0.811

0.700

0.775 0.800 0.825 0.850 0.875 0.900

Outer Loading

0.725 0.750

Figure 2. Outer Loading of Measurement Indicators
Source: Processed Research Data, 2026

Figure 2 provides a visual representation of the outer loading values for all
measurement indicators. As illustrated, every indicator exceeds the recommended
threshold of 0.70, confirming satisfactory indicator reliability. SSCP3 records the
highest loading value, followed by CE6 and SSCPS5, indicating that these indicators
contribute most strongly to their respective latent constructs. Conversely, CE1l
exhibits the lowest loading value; however, it remains well above the acceptable
threshold and therefore does not require elimination. The relatively small variation
among loading values indicates that all indicators consistently represent the
underlying constructs, supporting the robustness of the measurement model.

Table 4. Discriminant Validity Using HTMT Criterion

Construct Circular Economy Sustainable Supply Chain

Practices Performance
Circular Economy L
Practices
Sustainable Supply Chain 0.724 o
Performance

Source: Processed Research Data, 2026

The discriminant validity assessment using the HTMT criterion indicates that the
HTMT value between the two constructs is below the recommended threshold of 0.85.
This finding confirms that Circular Economy Practices and Sustainable Supply
Chain Performance are empirically distinct constructs. Therefore, the measurement
model demonstrates satisfactory discriminant validity, allowing the structural
relationships to be evaluated with confidence.

Structural Model Assessment

After confirming the adequacy of the measurement model, the structural model was
evaluated to examine the predictive capability of the proposed research framework.
The assessment included collinearity diagnostics, coefficient of determination (R?),
predictive relevance (Q?), and effect size (f?). The results indicate that the proposed
model possesses satisfactory explanatory and predictive capabilities for explaining
sustainable supply chain performance.

Table 5. Structural Model Evaluation
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Assessment Criterion Result Interpretation

VIF < 5.00 2.184 No multicollinearity
R? > 0.50 0.648 Moderate explanatory power
Adjusted R? — 0.645 Stable model
Q2 >0 0.431 @ Predictive relevance confirmed
fz >0.35 0.512 Large effect size

Source: Processed Research Data, 2026

The collinearity assessment indicates that the variance inflation factor is below the
recommended threshold of 5.00, suggesting that multicollinearity is not a concern in
the structural model. This result confirms that the predictor construct does not
exhibit excessive correlation that could bias the estimation of the structural
relationship.

The coefficient of determination (R?) for Sustainable Supply Chain Performance is
0.648, indicating that approximately 64.8% of the variance in the dependent
construct can be explained by Circular Economy Practices. This level of explanatory
power suggests that the proposed model provides a substantial explanation of
organizational sustainability performance, while the remaining variance may be
attributed to other organizational, technological, or environmental factors not
included in the present study.

The predictive relevance assessment further supports the robustness of the model.
The positive Q? value demonstrates that the model possesses adequate predictive
capability, indicating that the proposed framework is able to predict the endogenous
construct with satisfactory accuracy. In addition, the effect size (f?) indicates that
Circular Economy Practices exert a substantial contribution to Sustainable Supply
Chain Performance, emphasizing the strategic importance of circular initiatives
within manufacturing supply chains.

Hypothesis Testing

The final stage of the analysis examined the proposed hypothesis using the
bootstrapping procedure with 5,000 resamples. The significance of the structural
relationship was evaluated based on the standardized path coefficient, t-statistic,
and p-value. The results are presented in Table 6.

Table 6. Hypothesis Testing Results

Path
Hypothesis Relationship Coefficient tl- P Decision
B) value value

Circular Economy
Practices —
H1 Sustainable Supply 0.805 18.762 <0.001 Supported

Chain Performance
Source: Processed Research Data, 2026

The bootstrapping results demonstrate that Circular Economy Practices have a
positive and statistically significant effect on Sustainable Supply Chain Performance.
The standardized path coefficient of 0.805 indicates a strong positive relationship
between the two constructs. Furthermore, the t-value exceeds the critical threshold
of 1.96, while the p-value is below the significance level of 0.05, confirming that the
proposed hypothesis is supported.

These findings suggest that organizations implementing circular economy initiatives,
including eco-design, green procurement, resource recovery, recycling,
remanufacturing, and reverse logistics, tend to achieve higher levels of sustainable
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supply chain performance. The positive relationship implies that improvements in
circular economy implementation are associated with enhanced environmental
performance, operational efficiency, resource utilization, and collaborative supply
chain practices. Therefore, the empirical evidence supports the proposition that
circular economy practices function as strategic organizational capabilities that
strengthen overall supply chain sustainability.

B = 0.805%**

Circular Economy Sustainable Supply
Practices Chain Performance

t=18.762 p<0.001

Model Evaluation
Rz = 0.648
Q*=0.431

Figure 3. Structural Model Results
Source: Processed Research Data, 2026

Figure 5 summarizes the final structural model by illustrating the relationship
between Circular Economy Practices and Sustainable Supply Chain Performance.
The model indicates a strong positive path coefficient (B = 0.805), confirming that
improvements in circular economy implementation are associated with higher
sustainable supply chain performance. The coefficient of determination (R? = 0.648)
demonstrates that the proposed model explains a substantial proportion of the
variance in the endogenous construct, while the Q2% value confirms satisfactory
predictive relevance. Overall, the figure provides a concise visual summary of the
structural model and complements the statistical results presented in Tables 5 and
6.

Circular Economy Practices as Strategic Capabilities for Sustainable Supply
Chain Performance

The findings demonstrate that circular economy practices function as strategic
organizational capabilities that strengthen sustainable supply chain performance by
improving resource efficiency, operational resilience, and collaborative value creation
across manufacturing networks. Rather than serving solely as environmental
initiatives, circular practices contribute to organizational competitiveness through
the integration of eco-design, green procurement, reverse logistics, remanufacturing,
and resource recovery into supply chain activities. This finding supports recent
studies arguing that circular economy implementation enhances organizational
performance by transforming waste into valuable resources while simultaneously
improving operational efficiency and environmental sustainability (Centobelli et al.,
2022; Geissdoerfer et al., 2023; Ivanov, 2023). The positive relationship also
reinforces the proposition that sustainability-oriented operational capabilities have
become increasingly important in response to resource scarcity, supply chain
disruptions, and growing stakeholder expectations (Queiroz et al., 2022;
Kristoffersen et al., 2021; Ortiz-Avram et al., 2024; Finnerty et al., 2026).

The present findings are consistent with previous empirical studies reporting that
organizations adopting circular economy practices achieve superior environmental
and operational performance through improved material utilization and closed-loop
supply chain management (Bag et al., 2021; Khan et al., 2021; Tseng et al., 2022).
However, this study extends existing evidence by demonstrating that the benefits of
circular economy implementation should not be evaluated solely through
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environmental indicators. Instead, sustainable supply chain performance should be
understood as a multidimensional outcome encompassing operational effectiveness,
economic value creation, supplier collaboration, and long-term organizational
resilience. This broader perspective addresses the limitations identified in previous
studies that predominantly emphasized waste reduction and carbon emission
mitigation while overlooking integrated supply chain performance (Esmaeilian et al.,
2023; Bressanelli et al., 2022).

From a theoretical perspective, the findings strengthen the integration of the Circular
Economy framework with the Natural Resource-Based View and Dynamic Capability
Theory. The results suggest that circular economy practices represent organizational
capabilities that enable firms to continuously reconfigure internal resources,
technological competencies, and stakeholder relationships in response to changing
environmental conditions (Hart & Dowell, 2023; Teece, 2023). Consequently,
sustainability initiatives should be viewed as strategic capabilities that generate long-
term competitive advantage rather than compliance-oriented environmental
programs. This integrated perspective represents the principal theoretical
contribution of the study by explaining the mechanism through which circular
economy implementation enhances sustainable supply chain performance within
manufacturing organizations.

The practical contribution of this study highlights the importance of embedding
circular principles throughout the entire supply chain rather than implementing
isolated environmental programs. Managers should integrate circular practices into
procurement, production planning, inventory management, logistics, and end-of-life
product recovery while strengthening collaboration with suppliers and customers
(Burke et al., 2023; Duan et al., 2026; De Lima et al., 2024). In addition, investment
in digital technologies such as the Internet of Things, artificial intelligence,
blockchain, and data analytics can improve product traceability, resource
monitoring, and decision-making, thereby increasing the effectiveness of circular
supply chain implementation (Nandi et al., 2021; Bressanelli et al., 2022; Ivanov,
2023). These managerial implications indicate that successful circular
transformation requires simultaneous development of organizational capabilities,
technological infrastructure, and inter-organizational collaboration.

The novelty of this study lies in conceptualizing circular economy practices as
multidimensional strategic capabilities that simultaneously improve environmental,
operational, economic, and collaborative dimensions of sustainable supply chain
performance. Unlike previous studies that primarily examined isolated
environmental outcomes, this research adopts a comprehensive sustainability
perspective that captures broader organizational value creation. Nevertheless,
several limitations should be acknowledged. The cross-sectional research design
restricts the ability to observe changes in organizational performance over time, while
the exclusive focus on manufacturing firms may limit the generalizability of the
findings to other industrial sectors. Future research is therefore encouraged to
employ longitudinal designs, include multiple industries and countries, incorporate
additional organizational capabilities such as digital transformation and supply
chain resilience, and examine potential mediating or moderating variables that may
strengthen the relationship between circular economy practices and sustainable
supply chain performance.

CONCLUSION

This study demonstrates that Circular Economy Practices significantly enhance
Sustainable Supply Chain Performance by improving resource efficiency, reducing
waste, and strengthening collaboration throughout manufacturing supply chains.
The findings confirm that organizations implementing circular strategies are more
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capable of achieving balanced environmental, operational, and economic
performance. The study extends the existing literature by conceptualizing circular
economy practices as strategic organizational capabilities that contribute to
sustainable supply chain performance beyond environmental compliance. This
perspective provides additional empirical support for integrating circular economy
principles with sustainable supply chain management.

From a practical perspective, the findings suggest that manufacturing firms should
incorporate circular economy initiatives into procurement, production, logistics, and
end-of-life product management while strengthening collaboration with supply chain
partners and adopting digital technologies to improve operational efficiency. These
strategies may enhance organizational resilience and long-term competitiveness in
increasingly dynamic business environments. This study is limited by its cross-
sectional design and its focus on manufacturing organizations, which may restrict
the generalizability of the findings to other industries and geographical contexts.
Future studies are encouraged to employ longitudinal research designs, investigate
multiple industrial sectors and countries, and incorporate additional variables such
as digital transformation, organizational innovation, supply chain resilience, or
institutional support to obtain a more comprehensive understanding of sustainable
supply chain performance.
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